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and type of production (for instance, = supcrpyhosphate plant is engaged in only
two or three types of production, whiic a cbenlcu‘ corbine -omprises ten or more
types), it would .ot be advisable to have exectly the came laboratory at all
plants. For this reascon, two types of TsZL have been projected.

A TsZL of the first type (for amall plantz} cecnsiste ~F the following sub-
divisions: scientific research, analytizal centrol, and ecconmic. Chief of
the TsZL is an engineer- erhno*cb,gu. He i< in 1mmediate churge of the scien-
tific research department., Tze s*aff of the analyticel contro. group should be
composed of qualified analytical chemist:z who have adejuate experience ir lab-
oratory work, because the analyses to bz carried out are very diverse and the
problems encountered are often of u resesarh type. The research staff may con-
sist of the director, whs _hculd be a qualified engineer-technolcgist with pro-
duction experilence, and 2 svecialists. The tofal staff of a TsiL of the
first Lype consizts of 17-Z0 peopls,

As the capacity and rumter of produstion branches grow, tha scope of ac-
tivity of the T3ZL apd CTK increasas.

The organizaticr of = T:llL of the secund tyrpe provides a separate analyt-
ical department which is indcpendent of the depariment of production control,
the laiter supervisine the werk o no 7i’n*/ laboratoriss, The staff of the
regsearch department o« tooof the onlol e well as engineers end technicians
working under his direction. The roia] personnel cof laboratories of the second

type consists of L5.50 pecple

The scope of work of the apelytizul OTK laboratory i3 deternined by the
number cf types of producticn, as well as the number of batches of crude mate-
rial, final product:z, ard intermediuate products. At superphosphate plants, the
crude and final products ammunt tc threa ¢r four, Furthermore, the number of
anelyses deprends on the siie ~f the ba‘ches (or shipments) to be analyzed.

The muber of anulyses to be carried out by an 0T laboratory per year is
determined on the basis of nil these Tactera. Al)l *huse data are broken down,
arranged, and tablusted, O itation of the number of analysts is carried out
on the basiz of the stands=rd tire requirsd for a single analysis, as well as
the time required by i a2l uralvets. Te dotermine these standards, the
plants must te inspected.

Determination of the siundard time por snalysis is complicated and incon-
venient. Determination of the standard time per unalyst leads to varying re-
sults: at one of the operating plants, the standari amounts to 220-250 analyses
a monih (depending on the qualifizaticns of the analyst); at another, 210-220;
and at & third, up to 300. These standards of performance depend on the com-
plexity of the analyssz and some other Tactors.

The size of the staff of analysts is best computed on the basis of stand-
ards Of performunc_, as5&wll there are 11 working months (280 working days)
per year. In our (GIPROFHIM) projects, the standard of performance 1s assumed
to be 200 analyses a month or 2,200 a year. The number of samplers and con-
trollers of the CIK is Jdeterminzd according to the practicel needs of the plant
in question.

The volume of work of the KIP shop, und the size of its staff are deter-
mined on the basis :J the plant's capacity and the number of types of produc-
tion. The staff of the KiP shop includes the chief, instrument technicians,
laboratory technicians, fitters, electriciuns, and a constructor. In the case
of superphosphate plants, the KIF staff amounts to 25 people. Plants of the
second group Lav: LO people. Figures for the total staff are tabulated, dut
the nurber of people working in the first shift is indicated. The total fig-
ures are necessary for estimating urilities, consurption of water, etc.
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Calculation of Areas

The TsZL building 1s designed to accommcdate the following rooms, depending
on the activities planned: cnemical laboratories of TsZL and OTK, additional
rooms for laboratories, administrative offices, rooms for the KIP shop, auxil-
iary rooms, special rooms.

In chemical laboratories, each analyst is provided 1.5 m of table space.
Every analyst is asgumed to require 0.2 m ¢. hood-space front. These figures
are doubled for research laboratories. Two OTK analysts use one set of analyt-
ical balances, At the TsZL lsboratory, one balance is assigned to from three
to four anelysts and for:/ four research workers,

The minimum number of titrated solutions at TsZL is ten, corresponding to
a table lengith of 5 r. (0.5 m per solution). The area per person is fixed at
10-11 sq m.

For & stendard-type lebori*ory at superphosphate plants, the following
have been projected:

1. Research laboratories: .wo rooms of 21.5 sq m, each room for two per-
Bsons.

2. Analytical laboratory of PsiL (43.0 sq u) fur four persons.

3. Analytical laboratory of OTK (76 sq m) for seven persors.

L. Preparative laboratery with a work space of 21.8 sq m for an individ-
val engoged in preparations. Additional space for bottles is required in this
case.

5. Calorimetric laboratory, which is used for determining the calorific
value of fuel. This laboratory, with an area of 10.0 sq m is occupled by one
person. ‘

Among auxiliary laboratory rooms, the following may be indicated:

1. Balance room for the common use of all laboratories, with an area of
21.0 sq m. Contains five tables for analytical balances.

2. Room for titrations (21.0 sq m). Total table length, 7.5 m, corres-
ponding to 15 bottles with solutions.

3. Room for sifting samples (10.0 sq m).

L, Dpistillation room (10.0 sq m) for preparing distilled water.

5. Room for wasning glassware.

6. Hydrogen sulfids luboratory (two rooms with a total area of 20,5 sq m).

T. Room for preparing samples {21.0 sq m), to be used eimultaneously by
two persons.

The following have been projected for the KIP shop: room for preparing,
c¢leaning, and finishing instruments, mechanical workshop which also serves TsZL
(area of the workshop 40 sq m), pyrometric laboratory (44 sq m), two laboratories

(21.0 sq m each), one for control work and one for overhavling precision instru-
meuts, office space (21.0 sq m). and storage room for spare par%ts and equipmert.
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The total area of the KIP shop, cxcluding storage space,is 173.0 sq m, l.e.,
there are 11.5 sq w of laboratory spuce per person. This area is to be used by
15 men; the rest of the personnel of the KIP shop (ten persons) work constantly
at the production shops /departments/.

Auxiliary space to be used as storage rooms, supply rocms, library, work-
shops, etc., is provided. There are no standards for projecting storage rooms.
The number of storcge rooms at & typical standard project is four, while the
number of supply rooms is two. The storage facilities for laborrtory glass-
vare and equipment consis’ of two rooms having a total area of 41.3 sq m. The
storage room for reagents has an area of 20.5 sq m; the supply room for acids,
22,0 sq m; the supply room for inflammable reagents, 18 sq m; the storage room
of the KIP shop, 20.5 sq m; and the repository for samples, 10.0 8q m. The di-
mensions of the supply rocrs for acids and inflam ible reagents can be halved,
but the rooms can be used onity fer the purpose for which they were designed.
Laboratory glassware and reagents sh.ould be kept in the vicinity of the TsZL.

The library consists of a boox repository {21.5 sq m) and a reading room
(43.5 Bqg m). The standard capqc10' of the book repository is 400 volumes per
square meter; consequently, the = lat Lo space may accommodate 400 x 21.5 or
8,60C volumes. The reading room is also to be used for conferences, technicel
instruction, etc.

The standard project provides two workshops: one for glass blowing (21.h
sq m) and the other to be used as & mechanical workshop (40.6 sq m). The me-
chanical workshop is chiefly at the disposal of the KIP shop, so that its area
is determined by the size cf the staff of KIP.

The rooms for accommodating sanitary-technical and power equipment, i.e.,
the indraft ventilativn chamber, the carburetor room, and the transformer sub-
station are of varying design. The area of the indraft ventilation chamber is
determined by sanitary technlcians on the basis of standard equizment. The car-
buretor room (20.2 sq m), which ic dangerous from the standpoint of the possi-
bility of fires and explosnons, must be isolated. The transformer substation,
with an area of 2k.3 8q m, is projected nccording to standard specifications.
Placing the transformer sur-tation in the Tsil building is a variation of the
plan for the particular case of superphosphate plants. Since the TsZL build-
ing is the largest pover consumer in the group of buildings in question, loca-
tion of the transformer substation in this particular building is advisable.
The suxiliary rocms cccupy sbout 5% of the use™ul space of the TsZL building.

Planning of Rooms

The TsZL building is designed as a two-story building with a basement.
The building is rectangular with a central pnssage along its whole length.
The building’'s dimensions along the axes are 36.0 m % 14.6 m, Laboratories,
the library, and administrative offices are on the second floor. The first
floor consists of the KIP shop, miscellanecus workshops, the room for the
preparation of samples, the repository for samples, and rooms for general
use. Storage rooms and the indraft ventilation room are in the basement,
the exhaust ventilators in the attic.

The main entrance is in the middle of the building in front. The second
entrance is in the middle of the building in the back. There are two exits
from the basement: one at a parrow end of the building and one leading to the
staircase landing in the center of the building. At the narrow ends of the
building, there are two fire escapes from the second floor.

Planning of rooms in a laboratory o. the se:ond type is carried out ac-
cording to the same principle.
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In planning, one must consider *he necessity of establishing proper connec-
tiors hetween rooms from the nperational standpoint; observe safety (fire, ete.),
building, sanitary-technical, and labor-protection standards; and take inio ac-
count that three independent ocrganizations must be lncated in the same building
under the most efficient utilization of space. Ore must also take note of
(1) the location of the TsZ. with respect to the general plan, (2) the archi-
tectural and construction peculiarities of the building, (3) special require-
ments which must be fulfilled within the scope of standard TsZL projects, ap®
(%) conditions of plant operation and relations between the TsZL and productiun
department: ,

Location of Equipment

In disposing the equipment in individual rooms, one must take account of
the fact that laboratory working space must be equipped with water, gas, and
electric power outlets, as well as drainage. For that reason, lahoratory fur-
niture chould be placed along partitions which are parallel to the outer wall.
Double laboratorv tables are placed <iose to the outer wall so that thev are in
contact with it. Exhaust-hcod ro ¥ are tenind the laboratory tables., Plac-
ing of exhaust-hcod cabirets in the immediate vicinity of windows darkens the
rooms and the laberatory tahbles and, rurthermore, recessitates long air con-
duits, because the exhaust ventilaters are in the highest part of the attic,
i.e., above the passages.

The tables for heating appliances are placed as closely as por-ible to
the exhaust hoods to prevent the laboratory air from becoming contaminated by
fumes ccming from muffle furnaces. Soze plant chemists are of the opinion
that muffle furnaces should be installed in the exhaust-hood cabinets. This
actually should be done if some rarticulorly narmful or poisonous gases \re
evolved. Titration tables shouid be placed, Just like laboratory tables,
along the partitions. Tables for analyticel balances are supported by hrack-
ets fixed to the main walls.

Sanitary-Technical and Fowsr Equipment for laborateries

Laboratory tables and hood “ibine+s have the following connections: water,
one faucet each, and, over the sinks of imboratory tables, two or three labora-
tory water-supply conncclions; gas, twn ordinary faucets; electrical connec-
tions, three plug sockets for heating uavice: per laboratory table and four or
five per hood cabinet.

Compressed air is fed to the g.nss-blovwing shop, preparative laboratory,
and research laboratories. Vucuum is obtained by using water ray pumps. For
high vacuum work, a VN-LB1 vacvus pusp is instulled in the analytical labora-
tory. Three-phuse current of 0'.75-0.5 lw is supplied by means of one outlet
each to research laboratories and o alytical TsZL for the use in various de-
vices. The sanitary-technizal equi nt of 7s.L of the second type, as com-
pared with TsZL of "ua¢ firsi t is asupplemented by hot-water ocutlets at
every washstand, or. or wwo distilled-witer ontlets in every latoratory, one
outlet for vacuum with a resijual pressurs of 150-i70 mm at every laboratory
table and hood cabinet, and compressed-nir outlets at every laboratory. Fur-
thermore, the number of latorutory water-suppiy cutlets at leboratory tables
and exhaust-hood cabinets is increased.

The area of analytical laborateries is increased in accordance with in-
creases in the staff. The area of research laboratories is not increased but
their number is augmented. Tne area of guxiliary rooms like the library, car-
buretor room, glass-blowing shop, inflow-ventilation chamber, cloak rocm, and
shover room remains unchanged.
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Laboratory Furniture

Laboratory furniture is nonstandardized equipment which is made at the
plant itself. For that reason, submission of work drawings of laboratory fur-
niture by project organizations is obligatory. Hovever, it is not quite clear
to vhat extent such drawings should be prepared.

The committee on architectural matters has published & book of drawings of
standard windows and doors. It is necessary to publish a book of standard lab-
oratery furniture as well.

Basic laboratory furniture is supplied in the following sizes and types:

1. Laboratory table of 300C x 750 x 900 rm; total height with counter
1,530 om; includes fowr cupboards and 12 dravers. Surface covered with lino~
leum.
\

2. Laboratory table of 2270 x 759 x 300 tm; same neight as above; with
three cupboards and nine drawers.

3. Hood-exhaust cabinets are also of two si:es, with twoc or three sash
frames of 2,400 x 800 ¥ 2,600 mm or 1,650 x 200 x 2,600 mm. The table surface
under the hood is covered with tileg { "Metlach™ tiles).

L. The tables for analytices lLalances are boards of hardwood held on
brackets. Below the table, there is a drawer for weights. The dimensions of
the tables are 1,000 = 529 rm.

5. Titratics tables have counters equipped with shelves for holding
bottles. The dimensions of titration tables are 2,500 x 600 x 900 mm; the
total height of the tables, including zounters is 1,770 mm. A table accom-
modetes five bottles. Any table can be used az a titration table; these
tables are pluaced next to a purtition so that the shelves can be fixed to
the partition.

€. Table for heating ipplicnces, 1500 x 750 x 900 rm; cover~1 with tiles.
For convenience in operating furncees, height of wbic should be 1.1 .

T. Table for washing dishes, 5,500 x "00 x 00 mm; equipped with lead
sink and drain connected with waste }ipne. A wocden grating 1s placed at the
bottom of the lead eink.

g. Supply cupbourd, 1,500 x .30 x 2,000 mm, with upper part of doors of
glass. Used for keeping apparatus and reagents .

9. Steorage cupbourd. 1,500 : 50 x 1,700, Has botton drawer extending
across the whole width of the cuphoard 10r storing burettes and pipettes,

Nonstandardized Equipment

Besides furniture, the
laboratory use. This equiy
ious laboratory manuals.,

iustry supplies diverse small-sized equipmant for
is described in part in old cotalogues and var-

Much effort is swent in isbor:tories in connecticn with the building and
making of various devices. Appliances used most often should be standardized,
as, for instance, vater baths, stean btaths, sand baths, elzctric heating ranges
for mass analyses [I.e., analyses of a large number of sample§7, supports,
stands, equipment fTor making distilled water, stands for mass filtrations and

. mass determinations, closets for drving dishes, and other appliances which ex-
pedite and facilitate labvoratory work.
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Specification of leboratory equipment is made difficult by the absence of
a pingle catalogue comprising laboratory equipment, dishes, and apparatus. The
price add order list, price-list catalogues, and reference catalogues of labor-
atory equipment all suffer from the same fault: they do not list completely
all the equipment required in laberatories. Appliances like potentiometers
for Py determinations, polarographs, nephelometers, slectrically heated oil
tanks [ihths?7, laboratory vacuum pumps, devices for work on gas and gasoline,
and devices for potentiometric titrations cannot be found in any catalogue.

Devices and apparatus are listed in catalogues by parts, not as a complete
apparatus, Thus, Dean and Stark's apparatus for the determination of water in
petroleum is listed in the price and crder list (Issue 3, division VIII) in the
folloving manner: the flask in paragraph 377, the condenser in paragraph W7h,
and the trap in paragr.ph 5%1. All parts cof an apparatus should be listed to-
gether,

It is absolutely essential to compile & couplete catalogue listing all
laboratory apparatus, devices, glusswars, auxiliary equirment, etc., indicating
size, standards, the fact that some unit is a part facertain apparatus, cost,
and source of supply.

A project organization cannot be =xrected to institute a search for work
drawings anrd technical standards in ¢ case of every article used in a lab-
oratory. While it is inexped .~ to draw up projects for thi. type of equip-
ment, such equipment must be 1ncinded in specifications.

Architectural and Building-Construction Aspects

In accordance with 0ST (All-Urion Standard) 90015-39, TsZL buildings be-
long to categories A or B and must be fireproof. A typical TsZL project for
superphosphate plants comprises two stories and u basement. The building is
rectangular, with side dimensions of 36.0 x 1%.6 m. The inside height of the
rooms is8 3.9 m, the basement, 2.05 . The side dimensicns for the second type
are 52.0 x 1k.6 m.

2 flcors covered vwith linoleum
fire-resistart and deteriorates
on laboratories. It might be

Planning laboratories with smuoth
is undesirable, since linoleum is oniy
rapidly vhen strong acids are used in pro

. desirable to suggest to building ormanizatio that they develop more perfect

floor coverings which would satisfy all put by chemists.

The TsZL dbrilding is placed with reference to the general ground plan in
such a manner that it is protected from harmful gases and d.ast. As a rule, it
should be situated on the main road passing through the territory of the plant.

Ventilation

The ventilation, of the indraft-exhaust type, is mechanically impelled.
I xhausting is carried cut basically through the laboratory hoods, The quan-
tity of air exhausted through the hcods is ‘Jetermined on the basis of the air
velocity of 0.7 m/sec established in the open crcss section of the working
aperture. For exhaust hoods installed in the gas (hydrogen sulfide) labora-
tory, this velocity is assumed to be 1 mjsec

Indraft nir is supplied mainly te the pnssnges of the first and second
floors ana into rooms which do nct !ave any exhaust ventilation., Intuv rooms
occupied by laboratories, indraft air is supplied only in a quantity sufiicient

to compensate for the total air exchange. Into the carburetor and glass-blow-
ing rooms, air is supplied in a quantity replacing 30f of the exhausted air.

-7 -
CONFIDENITAL

CONFIDENTIAL



P

Decléssified in art - |
CIA-RDP80-00809A000700040595-6

/10/31

r . 50X1-HUM
‘ CONFIDENG &L

CONFIDENTIAL

To insure free circulation of indraft air from the passages into the lab-
oratories, Venetian-blind gratings are provided for the ugper parts of labora-
tory doors. 1In the winter, indraft air is heated to + 18 by means of plate
heaters.

Electrical Equipment for Tllumination

The working illumination is both general and local, Local illumination is
trought about by the follovwirg meang: (a) on every laboratory table, there are

two brac. ats nf the turning type with A3'e» ®ittings and ko-w lawps; (b) on
every balance v&ble, there is one bracket with Al'fa fittings and a 40-w lamp;
(c) on every titration table, there are two daylight flucrescent lamps of 15 w
each; and (d) in every exhaust-hood cabinet, there is a porcelain semihermetic
[Eafetg fitting holding a 60-v lamp.

Electrical Equipment for Heating Devices

The laboratorier ere equipped with the following heating appliances:

1. ©n avery table for heating appliances, arrangements are made for in-
stalling two 2.4 and for?] 2.6-kw devices.

2. On every laborafory table, there are three £00-w plug sockets used for
connecting smill portable devices.

3+ On every exhaust-hood cabinet, there are from four to five plug sock-
ets, depending on the length of the cabinet. The sockets, affixed to the outer
vwalls of the cabinets, are for connecting heating appliances up to 600 w.

k. in the glass—blowing shop there is a h-ky tempering furnace.
5. A 12-kw electrical distiller is provided for the distillation room.

In eddition to the 2bove-mentioned devices not using more than 600 w, the
connection 1n any iaboratory of one 1.2-kw heating device through any of the
plug sockets there is rrovided for. eeding of all distribution points of the
whole network of heating devices proceeds through a single feeder. For feeding
the electricul distiller, a separcte feeder is provided.

The exhaust-ventilator motors are installed ip the attic and are con-
trolled from the lavorateries. There are ulso local sontrol points for the
ventilator motors, to be used at tires when repair work is carried out,

An alternate scheme of feeding 15 provided for the case of a transformes
substation which is outside iie bu iding.

According to regulations establishing standara conditions, Ts7L is supposed
to be the leading agency ol the enterprise. Actually, at a number of plants,
the CTX do not have their own analyticei laboratories, sc that nosl TsZL workers
carry out contrel analyses. It is necessary to try to transform prlant labera-
tories into affiliates of scientific research institutes. This will insure
correct selection, according to piant sroups, of scientific research problems
to be solved and, Turthermore, will guarantee that the work in question is
carried out under systematic direction.
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